Differences in tolerance to anti-hyperalgesic effects between chronic treatment with morphine and fentanyl under a state of pain.
The present study was undertaken to investigate the possible change in anti-hyperalgesic effect following repeated treatment with morphine or fentanyl using the dose to improve the thermal hyperalgesia under an inflammatory pain-like state. The anti-hyperalgesic effect induced by fentanyl in complete Freund's adjuvant (CFA)-pretreated mice rapidly disappeared during the consecutive administration of fentanyl, whereas morphine preserved its potency of anti-hyperalgesic effect. In addition, repeated treatment with fentanyl, but not morphine, resulted in the increase in levels of phosphorylated-mciro-opioid receptor (MOR) associated with the enhanced inactivation of protein phosphatase 2A and the reduction in Rab4-dependent MOR resensitization. Next, we investigated the specific involvement of the opioid receptor types and MOR subtypes in analgesic properties of morphine and fentanyl in the mouse spinal cord. In the competitive displacement binding assay with [1H]DAMGO, no significant difference in the binding affinity to MOR between morphine and fentanyl was noted in membranes obtained from the mouse spinal cord. Furthermore, there was no significant difference between morphine and fentanyl in either antinociceptive effect or G-protein activation in mice partially lacking MOR-1B, which shows a greater resistance to agonist-induced desensitization than for other MOR subtypes. These findings point out the possibility that the chronic treatment with fentanyl may cause the different modulation from chronic treatment with morphine on either the internalization or resensitization of MORs in the spinal cord under a pain-like state. The present data provide the first evidence for the mechanism underlying the development of tolerance to fentanyl-induced anti-hyperalgesic effect under chronic pain.